The purpose of this study was to estimate the current prevalence and distribution of hypertension in an adult Tehranian population. Data were collected for 3343 men and 5148 women aged 20-69 years in the Tehran Lipid and Glucose Study (TLGS), which is a cross-sectional phase of a large epidemiologic study, first established in 1999. The study used the mean of two separate blood pressure (BP) measurements in each individual. Twenty-two percent (23% of women vs 20% of men, P = 0.01) had hypertension according to 'JNC-VI' and 'WHO-ISH' criteria. The average systolic BP (SBP), diastolic BP (DBP) and pulse pressure of hypertensive participants were 31, 16, and 15 mm Hg higher than the corresponding value for normotensives, respectively. Thirty-six percent of participants with JNCVI-based hypertension were using antihypertensive medication (23% of men and 43% of women). Of these, 40% (45% of men and 39% of women) had normal BP. Hypertension awareness was 50% in these participants (57% in men vs 37% in women, P Ͻ 0.001). Data for 3179 men and
Introduction
High blood pressure (BP) is one of the most important modifiable risk factors for cardiovascular disease (CVD). It is an extremely common finding in the community and a risk factor for myocardial infarction as well as stroke, congestive heart failure, and peripheral vascular disease. 1 Hypertension can intensify the effects of other cardiovascular risk factors such as dyslipidaemia, smoking, diabetes mellitus, and obesity.
Pharmacological treatment of hypertension has been shown to decrease the risk of cardiovascular disease complications. 2 Non-pharmacological inter-vention provides an effective means to lower BP and has been emphasised increasingly as a useful method for both the prevention and treatment of hypertension. 3 Prevalence of cardiovascular disorder and hypertension is rising in the Islamic Republic of Iran. [4] [5] [6] Thus, the Tehran Lipid and Glucose Study (TLGS) as a large epidemiological population-based study supported by national grant was established in 1999 in Tehran, Iran, to deal with cardiovascular risk factors with special focus on lipid and glucose disorders in order to show a more reliable result of prevalence of cardiovascular risk factors in Tehran district No. 13 as a representative of a Tehran population. In this article we report adult hypertension prevalence and BP stages according to JNC-VI 3 and WHO-ISH 7 criteria.
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Materials and methods
TLGS design and sample
TLGS is a longitudinal study in which the first phase is a cross-sectional study or a baseline examination survey. It has been designed to estimate the prevalence of cardiovascular risk factors including lipid and glucose disorders, obesity, smoking, and hypertension for a representative sample of an Iranian urban population in Tehran No. 13 district. The first phase of this study was performed between 1999 and 2000. 8 People aged 3-69 years who were under coverage of medical health centres of Lailatolghadr, Mohammadian, and Salavati and were sampled through a random multistage stratified cluster sampling were invited to participate in this study. Crude response rate was approximately 57.5% and the reasons for non-response are now being investigated to find out if there is any essential difference between respondents and non-respondents. However, preliminary data revealed there was no significant different between responders and non-responders in sex and age distribution.
The data were collected by means of interviewing and questionnaire for demographic data, and physical examination for BP, pulse rate, anthropometrical measurements, thyroid examination, and laboratory measurements for lipid profiles, fasting blood sugar (FBS), 2-h post glucose test (2hPG), and thyroid profiles. An electrocardiogram was also done for every person over 30 years of age. Data collected on the subjects were directly stored in computers as database software-Computer Assisted System. 9 All the procedures mentioned above were performed at the TLGS research unit in the field centre. All the subjects were invited to attend that unit for collecting data by TLGS members (Social Communication Group).
In this article the distribution of BP and prevalence of hypertension in adults (у20 years of age) in the TLGS are discussed.
Blood pressure measurement
Participants were initially told to rest for 15 min. Then a qualified physician measured BP two times during physical examinations in a seated position after one more measurement for determining peak inflation level using a standard mercury sphygmomanometer calibrated by Iranian Institute of Standards and Industrial Researches. On the basis of the circumference of the participant's arm a regular adult or large cuff were chosen. The cuff was placed on the participant's right arm, which is at the heart level, and inflated in as high rate increments as possible until the cuff pressure was 30 mm Hg above the level at which the radial pulse disappeared. There was at least a 30-s interval between these two separate measurements, thereafter the mean of the two measurements was considered as the participant's BP, which was entered into the computer. The systolic BP (SBP) was defined as the appearance of the first sound (Korotkoff phase 1), and the diastolic BP (DBP) was defined as the disappearance of the sound (Korotkoff phase 5) during deflating the cuff at 2-3 mm per second decrement rate of the mercury column. The participant should refrain from drinking tea or coffee, physical activity, and smoking and to empty the bladder during the 30 min preceding the measurement.
All the physicians were required to participate in a period of specialised training in the use of standardised protocol for measuring the BP. After which a qualifying exam was held to assure the quality of procedure. Moreover, satisfactory performance during concordant measurements of BP with an instructor by means of a double-headed Y-shaped stethoscope was a requirement for certification as a TLGS physician as well as retraining and requalifying in definite intervals. A digit preference score was also calculated to ascertain the quality and precision of physicians' performances. 10 According to the JNC-VI criteria 3 hypertension or high BP was defined as mean SBP у140 mm Hg, mean DBP у90 mm Hg, or current treatment for hypertension with prescription medication. Awareness of hypertension reflects any prior diagnosis of hypertension or high BP by a physician and was defined as a positive answer to a relevant question at the time of the interview. Treatment of hypertension was defined as use of a prescription medication for management of high BP at the time of the interview or in the previous month.
All individuals participated in TLGS examin- Figure 1 Prevalence of hypertension by age group for men and women in TLGS. Hypertension defined as mean systolic blood pressure у140 mm Hg or mean diastolic blood pressure у90 mm Hg or positive answer to 'current treatment for hypertension with prescription medication' question. As an exception, for ages 20-29 years high BP is more prevalent in men than women (P = 0.001). Prevalence of hypertension is significantly higher in women than men (P = 0.006, P Ͻ 0.001, and Ͻ0.001 for age groups 40-49, 50-59, and 60-69 years, respectively). Significantly higher in men than in women (P = 0.01). ‡ Significantly higher in men than in women (P Ͻ 0.001).
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Statistical methods
Subjects aged 20-69 years were initially selected and categorised into male and female and then into five age groups. Then prevalence and mean SBP and DBP and JNC-VI-based stages of BP by sex and age groups, standard deviation (s.d.), and percentiles were calculated by means of SPSS 9.05 statistical software package (SPSS Inc, Chicago, IL, USA). For mean SBP and DBP measures we excluded subjects with current use of any antihypertensive prescription medication. Chi-square and ANOVA tests were used for statistical analysis for categorical and continuous data respectively. P Ͻ 0.05 was considered to be statistically significant.
Results
Prevalence
A total of 8491 subjects, 3343 (39.4%) men and 5148 (60.6%) women, were included in this analysis. Mean age of men and women were 42.6 (95% CI, 42.1-43.1) and 40.9 (95% CI, 40.6-41.3) years, respectively. Twenty-two percent of participants (1838 individuals) had hypertension. The overall prevalence of hypertension was significantly higher in women than in men (23% vs 20% respectively, P = 0.01). Age-specific prevalence of hypertension revealed that in the 20-29 year age group hypertension was significantly more prevalent in men than women (6.6% vs 3.3% respectively, P = 0.001). In the 40-49, 50-59, and 60-69 age groups the prevalence of hypertension was significantly higher in women than in men ((22.9% vs 17.8%, P = 0.006), (44.6% vs 33.1%, P Ͻ 0.001), and (62.2% vs 47.3%, P Ͻ 0.001), respectively). Prevalence of hypertension by age for men and women is illustrated in Figure 1 .
Comparison of mean SBP, DBP and pulse pressure (PP) in men and women by age groups for hypertensive and normotensive population are shown in Table 1 . On average, mean SBP of hypertensive and normotensive men and mean DBP of hypertensive men were significantly higher than the equivalent values for women. Mean PP, however, was higher in hypertensive women. For more details see Table 1 . Table 2 presents mean SBP values and percentiles by age group for men and women of TLGS who take no antihypertensive prescription medication (7825 persons). Overall, age-and sex-adjusted mean SBP was 117.1 mm Hg (95% CI, 116.8-117.4). In general, mean SBP for each age group significantly rose in both sexes with increasing age (P Ͻ 0.001). Age-and sex-adjusted mean SBP is significantly higher in men than in women (117.8 vs 116.4 mm Hg, P Ͻ 0.001). Mean DBP values and percentiles by age group for men and women in TLGS are shown in Table 3 . Overall, age-and sex-adjusted mean DBP was 77.4 mm Hg (95% CI, 77.1-77.6). Mean DBP for each age group significantly rose in both sexes with increasing age (P Ͻ 0.001). The average DBP of male and female participants was almost the same (77.4 and 77.3 mm Hg). Systolic and diastolic BP trends with increasing age are shown in Table 2 and 3.
Blood pressure percentiles
Pulse pressure percentiles
Recent studies have shown PP could be a reliable factor in predicting risks for coronary heart disease.
11 Table 4 presents mean PP values and percentiles by age for men and women of the TLGS who were not taking any antihypertensive prescription medication. Overall age-and sex-adjusted mean PP was 39.8 mm Hg (95% CI, 39.5-40.0). Stratifying the age, it initially decreased in the 30-39 age group and thereafter progressively rose with increasing age. The changes were statistically significant (P Ͻ 0.001). Considering males and females separately, the same pattern was also shown, and all between-group variations were statistically significant (P Ͻ 0.001). As shown in Table 5 , age-and sexadjusted mean PP was significantly higher in men than in women (40.4 mm Hg (95% CI, 40.0-40.8) vs 39.1 mm Hg (95% CI, 38.8-39.4), P Ͻ 0.001). PP trend with increasing age is shown in Table 4 . Table 5 provides age-and gender-specific values of the distribution of BP according to the classification Between groups' difference is statistically significant (P Ͻ 0.001). ‡ Between sex difference is not significan (P = 0.5). § The values are adjusted for age and sex.
Distribution of blood pressure
Journal of Human Hypertension system recommended by the Joint National Committee on Detection, Evaluation, and Treatment of High Blood Pressure. 3 Overall, 3852 (49.2%) of our participants with no history of using antihypertensive prescription medications had BPs within optimal range (SBP Ͻ120 mm Hg and DBP Ͻ80 mm Hg). Optimal BP was significantly more prevalent in women than in men (50.9% vs 46.8%, respectively, P Ͻ 0.001). The equivalent values for normal BP were 5607 (71.7%), 2195 (69.0%), and 3412 (73.4%) overall in both sexes, men, and women, respectively. There was a clear decline in percentage distribution of optimal and normal BPs with increasing age for men, women, and overall both genders. Table 6 displays the numbers and percentages of participants with hypertension by use of antihypertensive prescription medication, treatment and awareness status. Of the 1838 participants with hypertension 680 were men and 1158 women. Thirty-six percent of the hypertensive group, 43% of women and 23% of men, were under treatment (P Ͻ 0.001 between two sexes).
Awareness and control of high blood pressure
Of those taking antihypertensive prescription medications, 40% (45% of men and 39% of women) had controlled BP. The awareness of hypertension was 50% and more in women than in men (37.4% of men and 56.8% of women, P Ͻ 0.001). Between groups' difference is statistically significant (P Ͻ 0.001). ‡ Between sexes' difference is statistically significant (P Ͻ 0.001).
§ The values are adjusted for age and sex.
Discussion
Age-adjusted prevalence of hypertension in this study is 19.4% in men and 23.3% in women. In some studies in Iran the prevalence of hypertension was reported different from our study. [4] [5] [6] This difference may be due to the age of the subjects and environmental (geographical) and cultural conditions. Moreover, the sample size used in the present study is superior to previous studies. There is a wide range of prevalence of hypertension in other reports. [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] Many factors such as heredity, environment, salt sensitivity, renin levels, ions including sodium, chloride, and calcium, insulin resistance, and factors that modify the course of hypertension (age, race, sex, smoking, alcohol intake, serum cholesterol, glucose intolerance, and weight) have being long assumed to be important in genesis of hypertension. 28 In the TLGS, hypertension is more prevalent in women than in men but mean SBP and DBP are significantly higher in men than in women for hypertensive, normotensive, and all 8491 participants. Higher BP levels are seen more in men than in women and lower stages of hypertension are more prevalent in women. The prevalence of hypertension in this study rises with increasing age in both genders, as found in other studies. 1, 12, 13, 16, 18, 19, 26, 27 However, men aged 30-39 years have lower mean SBP than men aged 20-29 years. This may be explained by more data obtained from the 30-39 year age group and the large number of non-respondents in the 20-29 year age group. The same finding was detected for mean PP. As for mean DBP, in the 60-69 year age group for both genders mean DBP significantly drops after a continuous rise from the 20-29 to the 50-59 year age groups. This may be explained by considering prevalent hypertension in older age and higher prevalence of taking antihypertensive medication in women that together may affect mean DBP, when we excluded antihypertensive users to estimate distribution of mean DBP. In other words, there are fewer women in the 60-69 year age group who do not take antihypertensive prescription medication compared with younger age groups. So, when we excluded antihypertensive users, the remainder in this age group were more likely to have lower DBP levels.
Nearly 15% of our subjects with no history of using antihypertensive prescribed medicine have high BP levels (HTN stage у 1). In this regard, nearly 4% of individuals in the 20-29 year age group have a high BP level and the corresponding value for the 30-39 year age group is 7.4%. Thus, nearly 11.4% of under 40-year-old subjects have a high BP level. In addition to high prevalence of hypertension, only one-third of hypertensive subjects were using antihypertensive prescription medication and among them only 40% of cases were controlled. Thus, 13% of the 1838 participants with either known or detected hypertension by the TLGS were being treated and controlled. These results indicate a need for prompt intervention for preventing hypertension in this population as a major risk factor for cardiovascular diseases. This category contains people with optimal blood pressure, too. c Hypertension. It means a mean SBP Ͻ140 mm Hg and a mean DBP Ͻ90 mm Hg with a prescription medication.
c It reflects any prior diagnosis of hypertension or high BP by a physician and was defined as positive answer to relevant question at the time of the interview.
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